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abscisic acid, 94

absolute humidity, 28

active uptake, 287

air-entry suction, 61

albedo, 13, 265

ammonium, 265, 268, 285
anisohydric, 250

apoplastic water, 82, 84
assimilation, 96, 103, 107, 145
atmospheric boundary layer (ABL), 127
atmospheric conductance, 46
atmospheric convection, 135

bang-bang control, 348
bang-bang solution, 351
biodiversity, 11

biomass, 11

Biomes, 10

Bouteloua gracilis, 240
Bowen ratio, 118

Budyko, 209

bundle of tubes, 62
Burkea africana, 253, 290

capillary rise, 33
carbon assimilation, see assimilation
carbon cycle, 264, 266, 279, 295
carbon dioxide, 265
carbon-to-nitrogen ratio, see C/N ratio
carboxylation, 96
Carnot efficiency, 19
Carnot theorem, 18, 91
cavitation, 91, 94, 106
central limit theorem, 160
central moments, 157
Chapman—Kolmogorov

forward equation, 177
Chapman-Kolmogorov equation, 170
chemical potential, 20
class of system of units, 36
Clausius—Clapeyron equation, 23
climate change, 209
closed system, 17
clusters of vegetation, 242
cohesion theory, 91

380

complete self-similarity, 38
C/N ratio, 267, 270, 281, 283, 292
conductance to water flow
soil-root, 106
stomatal, 103, 106
continuity equation, 69
control volume, 6

convective available potential energy, 136

convective inhibition energy (CIN), 136
critical zone, 14
cross-correlation

between soil moisture and nitrate, 296

cuticular conductance, 100, 124
cuticular transpiration, 100

Dalton’s law, 26

Darcy scale, 60

decomposition, see nitrogen

mineralization

deficit irrigation, 316

derived units, 35

diffusion, 287, 288

Digitaria eriantha, 253

dimensional independence, 36

dimensionless quantities, 36

dimensions, 36

direct assimilation scheme, 282

drought, 106, 107, 242, 296
resistance, 236

drought deciduousness, 108

dry adiabatical processes, 134

drying power of air, 123

ecohydrology and society, 2
ecological niches, 254
embolism, 91
ensemble average, 157
enthalpy, 19
entropy of ideal gas, 21
entropy production of mixing, 27
environmental humanities, 14
equilibrium evaporation, 123
Eragostris pallens, 253, 290
evapotranspiration, 188
maximum, 203

optimization, 249
stressed, 202
temporal scaling, 144
two-stage sequence of, 79, 191
unstressed, 202
evergreen species, 249
exfiltration, 72
extensive and intensive quantities, 20
extensive water user, 245, 248

Farquhar, 98

field capacity, 65, 189
fingering, 80

fire, 291

first-order kinetics, 267
Fokker—Planck equation, 171
free atmosphere, 128
frequency of crossing, 180
friction velocity, 42

gamma function, 164
Gibbs equation, 18
Gibbs—Duhem equation, 20

grasslands, turnover of soil organic matter,

267
gravitational potential, 30
Green and Ampt, 80

Hofler diagram, 106
Hagen—Poiseuille law, 90

heat capacity, 2

Heaviside step function, 162
hemiepiphytes, 256

humped soil production function, 314
humus, 266

hydraulic conductivity, 65
hydraulic redistribution, 89
hydrogen bond, 25

hydrologic cycle and ecosystems, 1
hygroscopic point, 61

ideal gas law, 21

ideal solution, 32
immobilization, see nitrogen
incomplete gamma function, 165
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incompressible fluids, 22
infiltration, 72, 196
infiltration excess runoff, 78
intensive water user, 245, 248
interception, 202
intervention point, 318
inverse soil-texture effect, 239
inversion layer, 127
irreversibility, 17

isohydric plants, 250
isolated, system, 16

Jacobian, 49

laminar flow, 90

latent heat flux, 40

latent heat of vaporization, 23
leaching, see nitrogen

leaf area index, 194

leakage, 202

level of free convection (LFC), 136
level of neutral buoyancy (LNB), 136
lifting condensation level (LCL), 135
light, see solar radiation

limit cycle, 51

linear stability analysis, 50

liquid water, 34

litter, 266, 267, 271, 280, 292, 295
loam, 58

logarithmic profile, 44

long-term balance, 6

macroporosity, 66, 71, 265

managed ecosystems and sustainability,
12

Markovian process, 179, 197

matric potential, 33

maximum daily transpiration rate, Emax.,
145

mean residence time, 7

Mediterranean climate, 248

mesophyll, 94

mesquite, see Prosopis glandulosa

micro-irrigation, 316

microbial biomass, 267, 282, 292

mineralization, see nitrogen

mineralization—-immobilization turnover
scheme, 282

mixed layer, 127

moist adiabatic process, 134

molar volume of liquid water, 25

mole fraction, 25

moment generating function, 157

multiplicative noise, 210

N-inhibition, 283
net radiation, 117
nitrate, 268, 285, 295
flushes, 296
nitrogen
biological fixation, 265
cycle, 268, 279
denitrification, 265
immobilization, 265, 267, 283
leaching, 265, 270, 286, 295
mineralization, 10, 11, 265, 269, 281,
283,293
oxide emissions, 265
temporal scales, 294
uptake, 10, 107, 270, 287, 289, 295
normal form, 54
nullclines, 49
nutrient cycles, 10
Nylsvley, see savanna

Ochna pulchra, 253

onset of stomatal closure, 226

onset of stress, see water stress

open system, 16

optimality, 231, 235, 252

osmotic adjustment, 94, 107, 108, 250
osmotic potential, 31

osmotic pressure, 31

over-irrigation, 324

oxygen limitation, 300

parallel scheme, 283
Paspalum setaceum, 243
passive uptake, 287
Pearson type-III distribution, 164
Penman—Monteith equation, 126
pH, 269
phase space, 47
photorespiration, 96
photosynthesis, 265
photosynthetic pathways

Cj3 plants, 99, 234, 248

Cy plants, 234, 248

Crassulacean acid metabolism (CAM),

94
photosynthetically active radiation, 99
phreatophytes, 225
phytoremediation, 330
IT theorem, 37
planetary boundary layer (PBL), 127
plant carbon assimilation, 126
plant functional types, 10
plasmolysis, 107
Poisson process, 171, 193
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pore-size distribution, 61
porosity, 60
potential temperature, 28
power spectra, 296
precipitation, see rainfall
preferential flow, 80
pressure potential, 84
Priestley and Taylor, 123
probability density function, 154
probability distribution

assimilation, 232

soil moisture, 205
Prosopis glandulosa, 243
productivity, 203, 235
pseudoadiabatic process, 134

rain-fed agriculture, 316
rainfall
depth of events, 193
frequency and amount, 203, 231, 235
rate, 202
rainfall-runoff partitioning, 72
Raoult’s law, 32
relative humidity, 29, 35
resistance to water flow, see conductance
to water flow
respiration, 96, 107
soil, 265, 283
retention curves, 61, 62
reversible transformations, 18
Reynolds decomposition, 38
Reynolds number, 41, 54, 91
Richards’ equation, 70
role of plants, 10
root area index, 88
rooting depth, 88, 242, 268
rooting zone, 71
rubisco-limited photosynthesis, 98
RuBP-limited photosynthesis, 98
runoff, 196, 201, 202

saddle path, 347
sand, silt, and clay, 58
saturated hydraulic conductivity, 65
savanna
Nylsvley, 10, 11, 200, 253, 290
soil nitrogen cycle, 11, 291
Texas, 242
SCS-CN method, 80
seasonal fluctuations, 200
self-similar profiles, 43
self-similarity of turbulence, 41
sensible heat flux, 40
shrublands, 248
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Southern Texas, 200
simple systems, 17
snowball Earth, 14
soil cracking/shrinking, 67
soil diffusivity, 70
soil horizons, 57
soil matric potential, 60
soil moisture, 7, 60, 203

initial condition, 248

losses, 190, 191

steady state, 205

stochastic dynamics

steady state, 198
transient, 200
soil moisture balance equation, 7
soil orders, 57
soil organic matter (SOM), 59, 66, 265,
266
soil production function, 313
soil sodicity, 348
soil textural triangle, 59
soil-plant—atmosphere continuum, 84—86,
137

soil types, 265
solar radiation, 94
sorptivity, 76
specific and relative humidity, 29
specific humidity deficit, 30
steppe, Colorado, 200
stochastic differential equation, 170
stocks and fluxes, 4
stoichiometry, 276
stomata, 100

stomatal closure, 94
stomatal control, 94, 107
streamplot, 49

stress point, 61

subtropical climate, 248
surface tension, 33
sustainability, 307
symplastic water, 82, 84, 107

target level, 318
temperature

leaf, 102

soil, 269
temporal scales

hourly, 138

in the soil nitrogen cycle, 294
thermodynamic equilibrium, 17
throughfall, 194
time-compression approximation, 76
timescales, 9
total potential, 30
total water potential, 34
traditional irrigation, 316
tree—grass coexistence, 238
triple point, 3
truncated gamma distribution, 164
turbulent scales, 42
turgor, 84, 94, 106, 107
two-way interaction, 1

units of measurement, 35
unsaturated porous medium, 59

van den Honert equation, 86
van’t Hoff equation, 32

vapor pressure deficit, 29
vaporization—condensation, 22
vegetation albedo, 118
vegetation catenae, 247, 248
virtual temperature, 29
volumetric water content, 60
vulnerability curve, 91

water and climate, 3
water balance, 200
water balance equation, 6
water-limited ecosystems, 1
water potential

leaf, 101, 144

osmotic, 84

plant, 106
water stress, 94

dynamic, 228

onset, 145, 226
water use, optimistic and pessimistic

behaviors, 250

water use efficiency, 138, 234
water vapor, 34
water vapor deficit, 102
water vapor pressure, 126
white noise, 169
wilting point, 61, 145, 226
winter recharge, 248
WUE, see water use efficiency

xylem, 82, 84, 94, 106
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